The Gaia satellite is likely to observe thousands of RR Lyrae Stars with a small spectral range, between 8470Å to 8750Å, at a resolution of 11,500. In order to derive metallicity from Gaia, we have obtained numerous spectra of RR Lyrae stars at a resolution of 35,000 with the Apache Point Observatory 3.5m echelle spectrograph. We have correlated Ca ii triplet line strengths with metallicity as derived from Fe ii abundances, analogous to Preston 1959, ApJ, 130, 507 use of the Ca ii K line to estimate metallicity in RR Lyrae Stars.
During the next decade, the study of galactic structure will be greatly enhanced thanks to two new instruments, the Large Synoptic Survey Telescope (LSST) and the Gaia satellite. The European Space Agency (ESA) is heading the Gaia satellite project, an enormous improvement over Hipparcos.
In addition to measuring parallaxes and proper motions, Gaia is expected to measure a small spectral window between 8470Å and 8750Å with a resolution of 11,500 to capture the Ca ii triplet for radial velocity measurements. This expected spectral window also includes some of the Paschen hydrogen series. Gaia's mission plan is to measure each star multiple times in order to get other information about 2 Present address: Department of Astronomy, University of Texas at Austin; gomezt@astro.as.utexas.edu 3 Present address: Brion, Inc.; wenjin.huang@brion.com each star, for example, if the star is variable and to better refine various measurements. The spectra taken over the course of the mission will be averaged to get a radial velocity. The Gaia spectral window is shown for several RR Lyrae (X Ari, RR Leo and DX Del) in Figure 1 . The spectra presented have been reduced from the Apache Point Observatory (APO) resolution to the expected Gaia resolution. We correlated [Fe/H] against the EW of the Ca ii triplet for RR Lyrae in the same manner as Cole et al. (2004) did for red giants. This is important because Gaia will map an estimated one billion stars, including many RR Lyrae variable stars, which are important for galactic structure and stellar populations. This relationship allows us to know one of the fundamental properties of RR Lyrae without additional information.
Observations and Data Analysis
We have observed many RR Lyrae stars with the APO echelle spectrograph, which has a resolution of 35,000, that covers a wavelength interval from 3500Å to 10,400Å with good signal-to-noise in the 8500Å region (S/N ranged from 70 to 200). Data reduction was accomplished using programs in the IRAF 1 package. Equivalent width measurements were obtained both at the full resolution of APO's echelle and the expected reduced resolution of Gaia at 11,500. Spectra of the RR Lyrae stars were observed at random phases in order to replicate Gaia observations.
The measurement of equivalent widths (EW) was automated by a program written by WH in IDL. Table 1 shows a list of target stars observed at APO and their properties as well as observation dates. Lines of both the hydrogen Paschen and Balmer series, Ca ii triplet, and selected lines of Fe ii, Fe i, and other elements were measured. The EWs of Fe ii were analyzed with a Kurucz (1993) atmosphere model to determine [Fe/H] . Further abundance analysis of these other elements will be presented in the full publication.
A collaboration with the Chris Sneden, BiQing For, and George Preston has given us access to continuous observations of some southern hemisphere RR Lyrae not accessible from APO. Figure 2 demonstrates the stability of the Ca ii for use in our analysis. Around the beginning of the pulsation cycle the profiles show emission features at the core, making it difficult to measure. Since our observations at APO simulate the expected observing cadence of 1 IRAF is distributed by the National Optical Astronomy Observatories, which are operated by the Association of Universities for Research in Astronomy, Inc., under cooperative agreement with the National Science Foundation
Gaia, very few observations that Gaia will make of RR Lyrae will catch this phase of pulsation.
The temperature of each star at the observed phase was determined from the hydrogen Balmer and Paschen lines using Kurucz models. Based on the known luminosity of RR Lyrae stars and an estimated mass of 0.7 M ⊙ , we assume log g = 2.5 unless the star is hotter than 6750 K. Stars with T eff ≥ 6750 K are assumed to have log g = 3.5. The appropriate Kurucz model was then used in MOOG to determine the abundances of other elements. Our Fe abundances compared to values from the literature are shown in Figure 3 .
Metallicity Relation
Preston (1959) was able to relate [Fe/H] with ∆S, the difference between spectral types derived from the Ca ii K line and the Balmer series. Clementini et al. (1991) were able to derive a tighter correlation between [Fe/H] and the Ca ii K EW. We believe that the Ca ii triplet rather than H and K will provide a comparable (if not better) metallicty relationship due to the triplet's unblended and sharp profiles.
To derive a similar relationship between [Fe/H] and the EW of the Ca ii infrared triplet, the line that can best be measured is the Ca II line at 8498Å because it can be fitted with a Gaussian and is only minimally blended with the Paschen line at 8502Å, see . The range of data shows that close to maximum temperature the profile becomes difficult to accurately measure, hence the scatter in the plot. The average EW is 634.3mÅwith a standard deviation of 48.64mÅ. The ratio of the standard deviation to the average is 7.6%. Data provided by Chris Sneden, George Preston, and BiQing For EW of the 8498Å Ca ii line of each star is shown in Figure 4 .
In conclusion we show that there is a relationship between [Fe/H] In response to a question raised by RolfPeter Kudritzki in the subsequent discussion of our presentation we have employed lines of Ca i and Fe i to derive preliminary ratios of [Ca/Fe] based on the LTE population ratios of neutral to ionized species. Since the fraction of neutral atoms at the temperatures of RR Lyrae stars is miniscule, an nLTE formulation would be preferable so we refer to our ratios as preliminary.
We have selected lines with a wide range of gf-values and excitations because they are extremely weak in metal-poor stars near maximum light and very strong near minimum for stars with [Fe/H] Figure 5 shows every measurement taken, even for stars where more than one measurement was taken. The correlation shown in Figure 5 is in agreement with the relationship of the ratio of the alphaelements to Fe first recognized by Wallerstein (1962) and confirmed by many subsequent studies. [Ca/Fe] rises from near zero for the most metal-rich stars to about Table 1 . We show individual measurements on this plot, for example, we have 5 X Ari measurements corresponding to the points at [Fe/H] = -2.5. This 2-column preprint was prepared with the AAS L A T E X macros v5.2.
